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Sir: 

DECLARATION UNDER RULE 132 

L the undersigned. Kevin P. Kiubek, of Monroe County, New York, declare 

that: 

I have received the degree of 8.S. from the University of Buffalo for Medicinal. 
Chemistry and am presently enrolled as a PhD candidate in Chemical Engineering at the 
University of Rochester. 

Since kmc I 996, 1 have been engaged in research pertaining to Organic light* 
Emitting Diode (OLED) technology focusing particularly on new material design and 
synthesis while also studying device efficiency and lifetime issues; 1 have many patents and 
publications on the subject and am considered an expert in this area; 

I. am a co-inventor in the above-eaphoned patent application.; 

1 have reviewed the latest outstanding Office Action and any applicable cited 

references. 

Amended claim IS of the present application as currently amended is 
representative and requires a luminescent layer including the specified host and at least one 
dopant. The host of the luminescent layer is selected to include a solid organic material 
comprising a mixture of at least two components, wherein die first component is a non- 
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ernissive organic compound containing the specified amixsoandu-aeene, and the second 
component of the mixture contains an organic compound having a dipole momen t larger than 
tha t of the first component. The dopant has a bandgap smaller than that of both the first and 
second components of the host and provides emission centers wherein the dopant produces 
bine, blue-green, green, green-yellow, or yellow. 

An important feature of the subject matter of Amended Claim 18 is that it 
produces blue, biue-green, green, green-yellow, or yellow light with long lifetime and high 
efficiency. 1 believe this result to be unexpected. 

At the request of Raymond L. Owens, an attorney of record, in accordance 
with die ordinary course of business of Eastman Kodak Company, I have supplied 
experimental data that supports the position that quite unexpected advantages were produced 
in accordance With the subject matter set forth in amended claim 1 8. The selection of the 
claimed dopant along with at least two host components having particular properties set forth 
in Amended Claim 18 produces results, which would provide an unpredictable and 
unexpected result. 

The Examiner has rejected claims based on Oh et at 118003/0118866 that 
discloses two host materials that meet the requirements of Amended Claim 1 8 using a 
conventional red dopant. To show that that the selection of host materials and dopants is 
critical and not obvious, two very similar host materials that are utilized by Oh et al. tor red 
devices are combined wi th a green dopant of the present invention. Oh et al also uses Akp as 
one of die hosts and an ammoanthracene as the second host. Oh et al. discloses a number of 
aminoanduacenes. The experimental data shown in the table below (HA) uses the same 
genetic type of arninoanthraeene host as used by Oh et al (Oh et al, Compound J-17, see 
paragraph 108 and paragraph 0125 of US2003/01 18866) and is combined with Akpandfhe 
green dopant BPQA of the present invention. For a comparison to the arninoanthraeene of the 
type used by Oh et al., die aminoanthracene (AA1) was used in the new comparative 
experiments shown in Table HA. AA1 is of die same generic type as disclosed by Oh et al. 
(J-l 7) and I believe, with reasonable technical certainty, would have similar performance. It 
is noteworthy diat both AA1 and .1-1? contain two diarylaniiue substituents. 
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The present invention and its advantages can be belter appreciated by the 
following comparati ve examples. In these examples, the thickness of the organic layers and 
the doping concentration were controlled and measured in situ using calibrated thickness 
monitors (INF ICON IC/5 Deposition Controller). The elecnohmiinescence characteristics of 
ail the fabricated devices were evaluated using a constant current source (KEITH LEY 2400 
SoureeMeter) and a photometer (PHOTO RESEARCH SpectraScan PR 650} at room 
temperature. 

Example I (Comparative examples 

The preparation of a conventional OLED is as follows: A ~i.l mm thick glass 
substrate coated with a transparent 110 conducti ve layer was cleaned and dried using a 
commercial glass scrubber tool. The thickness of 1TO is about 42 am and the sheet resistance 
of the 1TO is about 68 Qjsqmre. The 1TO surface was subsequently treated with oxidative 
plasma to condition the surface as an anode. A layer ofCFx, 1 nm thick, was deposited on 
the clean ITO surface as the HIE by decomposing CHF-, gas m an RF plasma treatment 
chamber. The substrate was then transferred into a vacuum, deposition chamber (TROVATO 
MFG. INC) for deposition of all other layers on top of the substrate. 

The following layers were deposited in the following sequence by evaporation 
from a heated boat under a vacuum of approximately 10"° Torn (I) a hole-transport layer, 75 
nm thick, including NPB; (2) a luminescent layer, 37,5 nm thick, including Alq m the sole 
host material and 0.6% DPQA as the dopant; (3) an electron- transport layer, 37.5 nm thick, 
including AIQ?-. and (4) a cathode, approximately 2100 nm thick, including an alloy of 
magnesium and silver with a Mg:Ag volume ratio of about 10:0.5. 



After the deposition of these layers, the device was transferred from the 
deposition chamber into a dry box (VAC Vacuum Atmosphere Company ) for encapsulation. 

The EL characteristics of this device were evaluated using a constant current 
source and a photometer. The dri ve voltage, luminance m ed/m'\ EL efficiency in cd'A, and 
Commission Intemadonale de F Edairage (CIE) coordinates were all measured. Their values 
are shown in Table II. This device requires a drive voltage of 8.6 V to pass 20 mA/cnr. Its 
luaaaance is 1 756 cd'nr and its luminance efficiency is 8.8 cd'A. The fabricated device was 
operated at 20 mA/em 2 at room temperature for operational stability testing. The resulting 
luminance decay vs. operational tune is shown in both FIG 4 and 5. After 300 hours 
operation, the luminance dropped by ! 3%. 



An OLED device similar to that of Comparative Example .! was constructed, 
except that in the luminescent layer Compound AAI is the material for the first host 
component, Alq is the material for the second host component, and DPQA is the fluorescent 
dopant. The relati ve amounts of Compound AAI, Alq, and DPQA on a volume basis are in 
the ratio 5:94.4:0.6. The EL characteristics of this device are shown in Table HA. 




An OLED device similar to that of Comparative Example 1 was constructed, 
except that in the luminescent layer Compound AAI is die materia] for the first host 
component, Alq is the material tor the second 'host component, and DPQA is the fluorescent 
dopant. The relative amounts of Compound AAI, Alq, and DPQA on a volume basis are in 
the ratio 10:89.4:0.6. The EL characteristics of this device are shown in Table O A. 



An OLED device similar to that, of Comparative Example I was constructed, 
except that in the luminescent layer. Compound AAI. is the material for the first host 
component, Alq is the material for the second host component, and DPQA is the fluorescent 
dopant. The relative amounts of Compound AA I . Alq. and DPQA on a volume basts are m 
the ratio 25:74.4:0.6. The EL characteristics of this device are shown in Table HA. 
Example 4A {Comparative example) 

An OLED device similar to that of Comparative Example 1 was constructed, 
except that in the luminescent layer Compound AAI is the material for the first host 
component. Alq is the material for- die second host component, and DPQA is the fluorescent 
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dopant The relative amounts of Compound AA1, Alq, and DPQA on a volume basis are in 
the ratio 50:49.4:0.6.. The EL characteristics of this device are shown in Table OA. 
Example 5A (Comparative QXMmkl 

An OLEP device similar to that of Comparative Example 1 was constructed, 
except that in the luminescent layer. Compound AAi is the material for the first host 
component, Alq is die materia] for the second host component, and DPQA is the fluorescent 
dopant. The relative amounts of Compound AAI. Alq, and DPQA on a volume basis are in 
the ratio "5:24.4:0.6. The EL characteristics of this device are shown in Table OA. 

Comparative examples 1 A-5A conta in a light emitting layer comprised of 
different concentra tions of two host materials (AAi and Alq) with a green dopant . Host 
compound AA 1 is the equivalent as used by Oh et at Looking at Table OA. the lifetimes for 
all 5 devices have been unproved compared to comparative device 1 that has only a single 
host, but this improvement results while paying a steep price in both efficiency and color 
purity. The efficiency drops for all devices and this decrease ranges from 8-1.6%, while the 
color shift ranges from 0.03-0.08 for the x coordinate and 0.02-0,06 for the y coordinate. The 
efficiency decreases and color shifts are both highly undesired and contrary to what is taught 
by the present invention. 

Inventive examples shown in Table 11 (shown below and taken from the 
present specification) of the present invention are compared with comparative device 1 (as 
shown in Table I and also repeated below in Table 1.1) having only a single host indicates that 
lifetime increases for ail devices. Additionally, the efficiency increases, except for one data 
point where it remains about the same. All inventive devices retain or improve die color of 
the reference device. The inventive compounds of the present invention are non-emissive and 
this is verified by looking at tire EiectroLtnninescent (EL) spectra shown below in figure 1 B. 
This figure shows that each of die in ventive examples u tilizing compound I as the first host 
component have EL spectra that are almost identical to thai of die comparative reference 
device that has only a single host. A lq. in this manner, the color parity is not compromised. 
The small differences in the EL spectra for the inventive examples shown hi .Figure 1.8, i 
attribute to solid-state solvation affects with respect to the dopant. In contrast, the EL spectra 
for die comparative devices 1 A, 3 A and SA .have all been shifted dramatically by addition of 
the aromoauthracene as taught by Oh et al Even at the very Sow concentration of 5% 
(Comparative Example 1.AT the shift is quite dramatic (the shoulder of the spectra has 
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increased m intensity). This indicates that emission is partly originating from AA1 and results 
m degradation of the color parity. 



Table II of present invention (taken from paragraph 01 22 of the present specification) 
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Table liA-new comparative data 
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Figure IB: 




The selection of a couaaarin dye that would produce blue, blue-green, green, 
green.-yel.1ow, or yellow light but not red light is well known in the art. This selection is 
clearly within the skill of one skilled in the an. 

Therefore, with reasonable technical certainty, i have concluded thai the 
subject matter of amended claim 1 8 is new, useful, and unobvious. The Oh et al. arrangement 
vising an aminoanthraeene with two diarylamme substituems is ineffective. The structure set 
forth in amended claim 18 with only one diarylamme suhstituent unexpectedly provides 
superior lifetime, excellent EL efficiency and excellent color purity that could not be 
predicted from the disclosure of Oh et a!. 

With reasonable technical certainty, it is clear to me and would also be clear to 
one skilled in the art after reading otsr disclosure that the materials covered by amended claim 
18 would also provide unexpected results when producing blue, blue-green, green-yellow, or 
yellow light. 
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I declare farther that ail statements made herein of my own knowledge are true 
and all statements made on information and beliefs are believed to be true. These statements 
are made with the knowledge that willful false statements and the like so made are punishable 
by fine or imprisonment, or bom, under section 1001 of Title 1 8 of the United States Code 
and that such willM raise statements may jeopardize the validity of the application or any 
patent issuing thereon. 
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Date; - ' f-. ^ 

Kevin P. Klubek 



